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After struggling with the process for some time and always
carefully separating the chromium, and with it the iron, in
chrome steels, an attempt was made to dispel the darkness and
also to avoid these tedious separations: Less citric acid per
gram of steel was taken, and the dark red shaded to blackness.

Naturally, the amount of citric acid per gram of steel was then
increased, that is, 6 grams of citric acid per gram of steel were
used, and a marked improvement was noted. Still more citric
acid caused a complete lifting of the shadows.

The following modified procedure was finally adopted for
nickel steels after having been thoroughly tested with plain*
carbon steels to which known amounts of nickel had been added:
Dissolve 1 gram of steel drillings in a 150 c.c. beaker with 20 c.c.
of hydrochloric acid (1:1). When action ceases add 10 c.c. of
nitric acid (1.20).

Reduce the volume of the solution to about 15 c.c., keeping
the beaker covered during the boiling. Remove the beaker from
the fire and pour into it 8 c.c. of cone, sulphuric acid diluted
with 24 c.c. of water. The presence of the sulphuric acid is
essential to a sharp end reaction between the cyanide standard
and the silver iodide in the subsequent titration.

Transfer the contents of the beaker to one of 600 c.c. capacity
containing twelve grams of powdered citric acid. Stir until the
citric acid is dissolved. Render this solution faintly but dis-
tinctly alkaline with ammonia, using one part of concentrated
ammonia diluted with one part of water. A large excess of
ammonia causes low results. Stand the beaker in running
water until it is cold. "The volume of the solution should now
be about 300 c.c. Much larger volumes than 300 c.c. should be
avoided, as great dilution retards the end-point, causing the
cloud of silver iodide to disappear and then to reappear again
in a few minutes.

The faintly ammoniacal condition * can be easily controlled
by adding the ammonia rather slowly and noting the changes of
color that ensue: The first change is to amber, then to yellowish

*0ne can, also, use litmus paper; add ammonia, drop by drop, until
1 drop of 1 :1 ammonia just" turns the red litmus blue, then add 10 drops
excess of the ammonia and no more. A person with the average sense of
smell can add ammonia until a slight sweet smell is obtained and then the
10 drops of excess with better success than with the use of litmus.
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